The Near Field Communication (NFC) 
INTRODUCTION
ell phones and related services have become a crucial part in daily life. Since Apple's iPhone was introduced in 2007, mobile phones have been replaced by smartphones. A smartphone is a good example of digital convergence because a smartphone is an integrated mobile device of calling features and internet access. With an introduction of mobile TV service in Korea in 2005 (Shim, Shin, & Weiss, 2006) , such as digital mobile broadcasting (DMB), a smatphone is a mobile version of triple convergence of voice, TV and internet services. One of the recent new functions of a smartphone is mobile banking and shopping. With the development of wireless broadband technologies such as 3G/4G, WiMAX, and WiFi; smartphone users have moved from internet banking/shopping to mobile banking/shopping. Mobile payment is a critical component of mobile transactions. Mobile payment is defined as "a transfer of funds for goods or services in which a mobile device is functionally involved in executing and confirming payment" (Smart Card Alliance, 2011). The mobile payment is classified into two forms: remote payment or proximity payment (Agarwal et al., 2007) : In the remote mobile payment, customers and sellers are at different locations; in the proximity mobile payment, customers and sellers are in the same location. There are five components in a mobile payment system: a payer and a payee, a financial service provider (FSP), a payment service provider (PSP), and a mobile network operator (MNO). The FSP is banks / credit card issuing companies, and the MNO is wireless carriers. The PSP is companies taking care of communications between the FSP and the payer/payee, which is usually called trusted service manager (Smart Card Alliance, 2011). While the remote mobile payment is supported by the traditional wireless broadband technology, the proximity mobile payment is made by a relatively new short-range wireless technology, i.e. Near Field Communications (NFC). While a customer sends a payment request to the PSP through wireless network in the remote mobile payment, the customer directly sends a payment request to the payee's POS terminal through NFC technology in the proximity payment. A user's mobile phone with NFC technology could be a mobile wallet, which includes all financial information about credit cards, bank accounts, loyalty cards, and prepaid cards. The mobile phone acts as a credit/debit card, not by swiping the phone, but by tapping or just approaching card reader terminals. The mobile wallet technology is due to the fact that there is a high demand for smartphones and that consumers are always in possession of their mobile devices and financial cards. Because the mobile wallet technology allows readers to capture this financial information simultaneously, the NFC mobile payment could give smartphone users dramatic conveniences. VISA PayWave and MasterCard PayPass are prepaid cards with NFC technology, which are known as contactless smart cards. According to Meijer and Bye (2011) , the reasons to choose NFC mobile payment instead of contactless smart cards, are convenient to use it without a PIN or a signature or issuing a paper receipt, which will reduce a waiting time in checkout lines. In addition to convenience, it is a technology of real-time transactions and two-way communications and it shows a history of transaction and current balances, which improve smartphone users' ability for interactivity and intelligence. Google wallet is an example of both proximity and remote mobile payment systems, which was introduced in 2011. Google wallet is associated with debit/credit MasterCard cards. Google wallet can also be used for online shopping with a mobile app and it can send/receive money with an e-mail (Shin, Lee, and Odom, 2014).
According to OECD's statistics for information and communication technology (http://www.oecd.org), in 2013, Korea has 105% of mobile service penetration rate and 103% of wireless broadband service penetration rate, which means every Korean mobile users uses wireless internet service as a necessary service. According to the 2013 report of Google's "Our Mobile Planet" project (http://think.withgoogle.com/mobileplanet/en/), smartphone penetration in Korea is 56% and 46% of the smartphone users have experienced purchasing on their smartphone. According to the Nielsen's report about mobile consumers (2013), Korea has the highest smartphone penetration rate (67%) in their survey. According to the Credit Finance Association of Korea (http://www.crefia.or.kr), the number of credit cards owned by the average economically active Korean is 4.8, as of March 2012. The high adoption of smartphones and credit card usage in Korea has led for online banking and online shopping consumers to transition into using their smartphones for mobile banking and mobile shopping.
Mobile payment originates from SMS text messaging, which is supported by the 2G mobile technology (Shin, et al., 2014) . SMS mobile payment is a way to make the user's cellular phone a payment tool through text messaging. Mobile users can send a payment request through the SMS messaging and the premium charge is applied to their phone bill. With the advent of 3G mobile technology, users started to conduct internet banking with their internet enabled mobile devices. As the 3G technology gains popularity, banks and online merchants redesign their websites to be accessible by mobile devices. This method is very similar as internet banking / internet payment and mobile users use wireless internet access for their payment. The banking industry in Korea provides a digital certificate for the online banking users for free. The personal digital certificate has to be saved on a personal smartphone. Without buying a hardware authentication token, online banking users in Korea are able to use their own smartphone for their authentication in Korea. The free online certificate is a booster for high rate of mobile payment in Korea. Korean smartphone users have used their smartphones to pay bus and subway fares. T-Money is a pre-paid radio frequency based smartcard which is embedded with a CPU that enables calculation on the card (Ezell, 2009 ). Korean commuters using public transportation could pay fees with Mobile T-Money, which is TMoney on the commuters' smartphone using their SIM card. Mobile T-Money can also be transferred between accounts as forms of payment.
To promote NFC mobile payments in Korea, the Grand NFC Korea Alliance was established in 2011, which included three major Korean mobile service providers and nine major credit card issuers (Brown, 2011) . The Korea Communications Commission (KCC), a media regulation government agency, has been a leader in promoting this project. After the three month pilot project in the busiest shopping streets of the capital city, the NFC mobile payment project was expanded nationally as of February 2012. Since then, the major Korean smartphone makers have produced their smartphones with the NFC technology, and major retailers and service providers have installed NFC readers in their stores. However, there is a $300 limit for each transaction.
Accordingly, NFC mobile payment technology is expected to change consumers' behaviors in dealing with financial service sectors and to create new business opportunities for companies. Therefore, research on this issue is important in understanding consumer and market strategy from the consumer's point of view. In recent years, there has been an increase in research concerned with issues of mobile banking; however, NFC related issues were rarely studied without any empirical results as of yet. The purpose of this study is to examine the individual technology readiness of the consumer and the characteristics of the NFC mobile payment technology contributing to the NFC mobile payment user's acceptance.
The paper is organized in the following order: In the next section, the authors explore the theoretical background for this research. In the third section, the authors discuss the nine hypotheses used in the model. In the fourth section, methodology is analyzed and in the fifth section the results are presented. The conclusion and discussion section is added at the end.
THEORETICAL BACKGROUND
The Technology Acceptance Model (TAM) proposed by Fred David could explain new technology use based on users' motivations, which are influenced by external stimuli such as the technology's characteristics and capabilities (Chuttur, 2009 ). Davis (1989) suggests that three factors, perceived ease of use, perceived usefulness, and attitude toward using the technology, have an influence on users' motivation, which determines their intention to use. Davis (1989) believes that perceived usefulness and perceived ease of use are the two factors that determine the attitude toward behavioral intention. While the perceived usefulness is related to the belief that use of the technology will improve users' performance, perceived ease of use is explained by a level of easiness in using the technology (Ha and Stoel, 2009 ). Perceived ease of use is expected to influence perceived usefulness and perceived usefulness is the strongest determinant in the TAM model. David suggests that other external variables need to be tested for the relationship with perceived usefulness and perceived ease of use.
Parasuraman and Colby (2000) suggest technology readiness (TR), which has four personal beliefs about acceptance of new technology. TR refers to "people's propensity to embrace and use new technologies for accomplishing goals in home life and at work" and it can be measured by using TR constructs, comprising for four personality sub-dimensions: optimism, innovativeness, discomfort, and insecurity. They define innovativeness as, "a tendency to be a technology pioneer and thought leader", optimism as, "a positive view about the technology", discomfort as, "a feeling of being overwhelmed by the technology", and insecurity as, "distrust of the technology". In general, optimism and innovativeness are positive drivers of new technology acceptance, while discomfort and insecurity hinder new technology acceptance.
New approaches have been made by integrating the above two models (Lin, Shih, &Sher, 2007) . Technology Readiness and Acceptance Model (TRAM) is an augmented model with TAM and TR. According to Lin et al. (2007) , there are theoretical and practical bases to insist that when people evaluate their intentions to adopt a new technology, cognitive information of technology readiness is retrieved before they perceive usefulness and ease of use. Also, technology readiness has very close relationships with self-efficacy (Venkatesh and Davis 1996) and perceived control (Kang et al. 2006) . Both concepts are all about one's perception toward one's capability to use technologies easily.
Some researchers, who examine mobile payment consumer behavior, have approached the problem by using technology acceptance theories (Schierz, 2010; Liu et al. 2011; Stalfors and Nykvist, 2011; Meharia, 2012) . Most researches with TRAM make a model of dual paths under the assumption that the four TR constructs have an influence to both perceived ease of use and perceived usefulness. However, Venkatesh and Davis (1996) finds in their experiments that usability and self-efficacy are two main factors for ease of use perception and Venkatesh (2000) finds that control, intrinsic motivation, and emotion determine early perception about the ease of use of a new system. In addition, Ma and Liu (2004) analyze 26 empirical studies of TAM and find that the relationship between perceived ease of use and technology acceptance is weak and perceived ease of use impact on technology acceptance through perceived usefulness. Therefore, authors assume that technology readiness, which is based on prior product experience and knowledge, will mainly affect perceived ease of use rather than perceived usefulness. The authors also assume that perceived usefulness will be affected by characteristics of technology. The Clute Institute
3.
HYPOTHESIS DEVELOPMENT
Components of TR
The generalized beliefs about technology that are formed through prior experience with a product could guide the information processing of the consumer, including interpreting and integrating information to make judgments (Lin et al. 2007 ). It is known that customers thinking optimistically and innovatively about a new technology have tendencies to express positive attitudes toward new technology. Optimism and innovativeness are two enablers of technology readiness (Godoe and Johansen, 2012) . Lam, Chiang, & Parasuraman (2008) find that there is a positive relationship between consumer innovativeness and people's attitudes toward using internet service. It is known that there is a positive relationship between optimism and perceived ease of use (Walczuch, Lemmink, and Streukens, 2007 ). Godoe and Johansen (2012) also find that innovativeness and optimism significantly influence perceived ease of use when using an electronic health record system. The hypothesis H1 and H2 are related with innovativeness and optimism.
H1.
Innovativeness has a positive effect on a consumer's perceived ease of use of NFC payment.
H2.
Optimism has a positive effect on a consumer's perceived ease of use of NFC payment.
It is also known that discomfort and insecurity account for negative attitudes toward new technology and they are two inhibitors of technology readiness (Godoe and Johansen, 2012). Lam et al. (2008) find that discomfort has a negative effect on the length of time it takes for a consumer to accept the internet and ease of use of the internet. Godoe and Johansen (2012) found that there is a negative relationship between discomfort and perceived ease of use. The mobile payment process could be perceived as a high risk task to consumers and security has been one of the key issues in online commerce and mobile financial services (Hsu et al. 2011 ). Three components of the security principle are confidentiality, integrity, and availability, which are called the CIA triad. In addition, authenticity and non-repudiation are required for secure or risk-free transactions. Many previous TAM studies add perceived security or perceived risk as a TAM construct with perceived usefulness and perceived ease of use (Meharia, 2012). Schierz (2010) and Meharia (2012) find that there is a positive link between perceived security and attitude toward using mobile payment systems. Therefore, the security issue is highly important to consumers who want to use new technology, especially financial transaction systems. In many previous research studies, it is believed that insecurity affects consumer attitudes negatively (Walczuch et al. 2007; Lam et al. 2008 ). The perception of insecurity has been, and will continue to be, a barrier to adoption of new technology (Varshney and Vetter 2002). Moon and Kim (2001) indicate that there is a close relationship between perceived ease of use and a user's perception of security. However, the authors believe that insecurity has a positive relationship with ease of use in NFC mobile payment services. Most of the NFC mobile payment users have experienced credit/debit cards which have been considered as a secure transaction method. Because NFC mobile payment is the integration of credit/debit cards, users already have trust in using their credit/debit cards, which are imbedded in their smartphone. In addition, because the smartphone is also a hand-held computer, it needs to update software patches for improving security in using their smartphone in financial transactions. Before using mobile payment sites, multiple downloadings (figure 1) are pre-requisites such as firewall modules, cryptographic system modules, and keyboard security modules, which are online financial transaction standards in Korea. Authentication is another important check for mobile payment in Korea, which requires requesting a registered PIN number or scanning fingerprints. Security code matrix card (figure 1) and several passwords for account, digital certificate, and transfer, are mandatory inputs for a safe mobile payment. This is an issue for growth of Korean e-commerce companies because the tight control for secure transaction is good for domestic users but it is almost impossible for foreign users because personal presence is needed to have the security code matrix card. Therefore, the relation between insecurity and ease of use can be explained in two ways. First, the more security software updates proves that there are underlying flaws in the service. Second, good security often takes a while to fully check user's authentication. These two often cause discomfort and unease to use. Therefore, in Korea, security gives a negative effect to ease of use because of its complicated procedure for mobile payment. Therefore, insecurity is assumed to give a positive effect to ease of use. The hypothesis H3 and H4 are related to discomfort and insecurity. The Clute Institute H3. Discomfort has a negative effect on a consumer's perceived ease of use of NFC payment.
H4.
Insecurity has a positive effect on a consumer's perceived ease of use of NFC payment.
Figure 1: Software Downloading And Security Code Matrix Card For Financial Transactions

Components of Technology Characteristics
Responsiveness is one of the most important characteristics of Human-Computer Interaction (HCI). Mobile users expect that the NFC mobile payment system to be responsive to the users' requests and using NFC mobile payment systems seem to be smart and modern. Oblinger and Oblinger (2005) tell in their book that responsiveness is one of the important factors to attract net generation. Kim and Ammeter (2008) also argue that responsiveness is strongly associated with intention to use of online shopping. Chang and Wang (2008) find that interactivity, similar concept of responsiveness, had a great effect on perceived usefulness in consumer's web activity. Rijsdijk and Hultink (2009) find that product smartness increases perceived relative advantage and the relative advantage positively influences the rate of adoption. Warshaw and Davis (1985) insist that people tend to use a system to the extent that they believe it will help them perform their jobs better. As a result, a smart system shows people that the system is useful. Therefore, responsiveness and smartness are assumed as two main characteristics of NFC mobile payment technology that influence the perceived usefulness. The hypothesis H5 and H6 are related to responsiveness and smartness when consumers responses to new smart products with application of information technology.
H5.
Responsiveness has a positive effect on a consumer's perceived usefulness of NFC payment.
H6.
Smartness has a positive effect on a consumer's perceived usefulness of NFC payment.
Components of TAM
In TAM, behavioral intention to use the system is determined by a user's adoption attitude, which consists of perceived ease of use and perceived usefulness. Chen (2008) insists that individual beliefs such as usefulness and ease of use can predict the extent to which users will use a mobile payment system. In many researches testing acceptance of mobile applications, the relationship between perceive usefulness and behavioral intention is supported (Hsu et al. 2011 ). In addition, perceived ease of use is also assumed to influence perceived usefulness, which is based on the idea that improved ease of use can contribute to increase usefulness (Davis, et al, 1989) . The hypothesis H7, H8 and H9 are related to perceived ease of use and perceived usefulness. 
Intention to Use
(C25) I intend to use the NFC mobile payment system. (C26) I predict I would continue using the NFC mobile payment system. (C27) I plan to continue using the NFC mobile payment system.
Sample
Data is collected from personal interviews with college students in Korea. Survey questions were based on a Likert 7-point scale: 1 (strongly disagree) through 7 (strongly agree). On the first page of the questionnaire, a short description of NFC mobile payment service is explained. Research participants are instructed to read the explanation completely before moving onto the next page. The 585 samples are drawn from metropolitan areas of Korea, who have experienced smartphone service. The average age of respondents is 23.8 years old with standard deviation of 2.02. 52.5% of them are male students and 47.5% are female students.
Reliability and Validity of Measures
Reliable and valid measurement of the each factor are tested through coefficient alphas, composite reliabilities, and average variances extracted (AVE). Cronbach's alpha is most commonly used as an estimate of reliability. Internal consistency is initially assessed by computing Cronbach's alpha. Each coefficient alpha of eight individual factors, except for discomfort (.626), exceeds the Nunnally's recommended threshold of .7 (table 2) . Exploratory factor analysis (EFA) is performed with the VARIMAX rotation option. As a result, six factors as exogenous variables and three factors as endogenous variables are extracted successfully. For the further establishment of reliability, convergent validity, and discriminant validity of the multi-item scales, confirmatory factor analysis (CFA) and EFA are both conducted as Gerbing and James (1992) recommended. The results of this EFA and CFA study are presented in table 3. In the CFA, major fit indicators such as GFI, CFI, SRMR, RMSEA are in the recommended area. The internal validity of the measurement model are examined by the composite reliability and AVE (Fornell and Larcker, 1981) . All the composite reliabilities are greater than the recommended level of 0.60 (Nunnally and Bernstein, 1994 ) and the AVEs, except for innovativeness (.487), are greater than 0.50 (Bagozzi and Yi 1988) . Also, all items' loadings indicate significant t-values, which means satisfaction of convergent validity. 
RESULTS
The hypothesized relationships are tested using the technique of structural equation modeling (SEM). The test results in the chi-square statistics of 793.237 (p=.000, df=300). Although the chi-square value is significant, this statistics is sensitive to sample size and model complexity. Other statistics such as GFI, CFI, SRMS, RMSEA are more appropriate for assessing the fit of the model (Bagozzi and Yi, 1988 Finally, correlation coefficients among the independent exogenous variables are examined for the purpose of multicollinearity problem. They are below the recommended cutoff values (0.7) (Hair et al., 2010). Table 5 presents the correlation coefficients. 
DISCUSSION AND CONCLUSION
The findings of this study have significant implications on user behaviors regarding NFC mobile payment. This study uses an integrated model of TR and TAM, i.e., TRAM. Most previous researches on TRAM use dual paths, where the four constructs of TR influence both perceived ease of use and perceived usefulness of TAM. In the TRAM model of this study, four personality TR constructs can influence the perceived ease of use and technological characteristics can influence the perceived usefulness independently.
In the result, the four constructs of TR have significantly impact the perceived ease of use and two of the technological characteristics of NFC mobile payment also have a significant impact on perceived usefulness. The perceived usefulness significantly affects the intention to use. The path between intention to use and perceived ease of use is not acceptable with a p-value greater than significance level .05. For the success of the NFC mobile payment system, emphasizing on convenience of NFC mobile payment is not good enough and it would be better to let smartphone users know about the benefit and value of NFC mobile payment.
This study also suggests important practical implications for mobile payment. Due to the early stage of NFC mobile payment, it is one of the first of its kind, giving empirical analysis to understand the customers' behavior for the adoption of NFC mobile payment systems. While the NFC mobile payment is struggling in most of the world, Korea became a pioneer in rolling out the NFC mobile payment technology. Global mobile industries pay attention to whether Korean mobile users accept the new payment service or not. As the Korean young adults show a high and fast adoption rate for new technologies like smartphones and mobile internet, the NFC mobile payment is also expected to be another success story.
In Korea, NFC providers' marketing strategies seem to focus on only convenience of NFC payment such as non-swiping cards and auto transaction with a short-range wireless technology. From the results of this paper, perceived ease of use without strong perception of usefulness might not efficiently push smartphone users to engage in the use of their NFC payment.
Since TR is determined by general perception about a new technology, it is individually predetermined and it is not easy to change. Therefore, even if NFC is an emerging new technology, each individual's TR toward NFC mobile payment may not change abruptly. To promote a use of NFC mobile payment, it might be a good idea to find a group of users who favor the NFC mobile payment, and then expand target users from the group to normal smartphone users.
This study also has several limitations. Even if the study is a pioneer in the NFC mobile payment service, it focuses on only Korean college students. According to the recent surveys about mobile payment methods in Korea (Shin et. al, 2014) , the percentage of respondents using a NFC mobile payment is only 28.1%, which means that this study measured not the experience of NFC mobile payment but their expectations of it. Google Android and Apple iOS has dominated smartphone operating system markets over the past few years. While Android accepts NFC technology in its early version, iOS does not accept it until the recent version of 6.0. According to the report for mobile market share (iCrossing, 2012), in Korean market, 90% of smartphones have Android operating system and only 9% of them have iOS. Therefore, the result of this study cannot be directly transferred to other countries because of different market shares of smartphone platforms. 
